Chapter 9. Waste nmanagenent.

Radi oacti ve waste nmanagenent is
an i nport ant part of a
Radi ati on Protection Program

There are few options for
di sposal of radioactive waste
and all are costly. A well
t hought out waste nmanagenent
program wll rmake radiation
protection sinpler and |ess
expensi ve.

9-1. Regul ation of Radioactive

Wast es.

a. Oversight Agenci es.

(1)

source,

The NRC regul ates
byproduct and speci al
nucl ear mat eri al only.
Agreenent States may include
NORM and NARM wthin their
jurisdiction. Congr ess
mandat ed that states dispose of
t he radi oactive waste generated
within their borders. The
states forned conpacts to all ow
construction of one facility
for the disposal of waste from
all states within the conpact.
Conmpact conmm ssions regulate
the disposal of waste within
their conpact states and
control the inport and export
of radioactive waste to and
fromtheir states.

(2) The EPA
radi oacti ve materi al
sites, in air em ssions,

regul at es
at CERCLA
and in
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drinking water. Legislationis
underway to allow EPA to
regul ate allowable radiation

exposure to the public from any
man- made source.

(3) Table 9-1 is a listing
of major laws and regul ations
perti nent to | ow | evel
radi oactive waste (LLRW and
m xed waste disposal, site
remedi ati on, and operational
practices. The follow ng
par agr aphs descri be the various
agenci es pr opoundi ng t hose
regul ati ons. This chapter is

not an exhaustive description
or listing of all applicable
| aws and regul ati ons.

|dentification of applicable
laws and regulations is a site-
specific determnation made
only after full consultation
wth a regulatory specialist
and O fice of Counsel

b. Departnment of Arny.

(D) The uU. S Ar ny
| ndustrial Operations Command
(AIOCC), AMSI O DMV Rock 1sland,
I L 61299- 6000, has been
appointed as the executing
agent for disposal of DOD
radi oactive wast e. The

executing agent is responsible
for inventorying and reporting
all DOD waste disposal. The
executing agent also serves as
the POC for the disposal
conpacts and operates two DOD
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TABLE 9-1
Low Level Radioactive Waste Laws and Regul ati ons
DOT EPA NRC OSHA DOE DOD

Regul at es
interstate
transportation
of DOT defined
radi oacti ve
materials

(>2000 pCi/g).
Title 49

Regul at es

m xed wast e,
air and water
em ssi ons.
Title 40

Regul at es
sour ce,
byproduct,
speci al
nucl ear

and

material; also
appl i es DOT

Regul at es

wor ker heal th
and safety.
Still applies
old 10 CFR 20
regul ati ons.
Title 29

Regul at es

radi oacti ve
material on DOE
sites and

nucl ear weapons
material s.
Title 10

Responsi bl e
for DOD

i censed

radi oacti ve
material and
ARA aut hori zed
material s.

regul ations to
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intrastate
shi prents of
radi oacti ve
materi al .
Title 10

storage facilities for 9- 2. Low Level Radi oacti ve
radi oacti ve waste that cannot Waste (LLRW.
be disposed due to conpact
st at us. a. LLRWis defined as all
radi oactive waste that is not
(2) USACE is responsible hi gh | evel waste or uranium or
for renedi ati on of radioactive thorium mlIl tailings. Thi s
wastes at fornerly used defense definition was enacted for

sites (FUDS), and at the pur poses of determ ni ng net hods
di scretion of the installation of disposal of LLRW and high
commander, for renediation of | evel radioactive wastes. Most
radi oactive and m xed wastes on radi oactive waste USACE may
active and base realignnent and manage is LLRW LLRW shoul d
cl osure (BRAC) listed bases. not be construed to present a

The hazards of
radi oactive wast es are
determned by the type and
quantity of radiation emtted.

USACE is also involved wth | ow hazard.
LLRW di sposal during other DOD
installation envi ronnent al

restoration actions. USACE
di sposal of DOD LLRW waste

must be coordinated through the b. Mxed Waste.

HTRW CX. The action wll then
be coordinated wth the DCD M xed waste is defined as waste
executing agent for |owlevel conposed  of NRC regul ated
radi oacti ve waste di sposal . radi oactive materials m xed
wi t h RCRA (Resource
(3) Non-DOD (for exanple, Conservation and Recovery Act)
RCRA Corrective Action) LLRW i sted hazardous wastes, and/or
wast e di sposal Wil | be RCRA characteristic hazardous

coordi nated with the HTRW CX

radi oacti ve
m xed wast e

wast e. The
conponents  of



NRC are
speci al

regul at ed
source, byproduct
nucl ear mat eri al , and the
hazardous conponent of m xed
waste is regulated by EPA. A
hazardous waste is defined in
40 CFR 261 as a solid waste

by the
or

which exhibits a hazardous
characteristic, is "listed" in
the regulations, or is a

m xture of hazardous and solid
wast es.

C. Radi oactive nmateria
whi ch is not source, byproduct
or special nuclear material is
not regulated by the NRC, but
may be regul ated by Agreenent
States, depending on the state
| aws. Hazar dous wastes that
are not RCRA listed or
characteristic hazardous wastes
may be regulated by the state

as a hazardous waste under
state hazar dous wast e
managenment | aws. The state
does not need to be RCRA-
authorized to establish this
aut hority. When non- NRC

regul at ed radi oactive nateri al
is mxed wth RCRA hazardous
waste, or wth state |isted
hazardous waste, or when NRC
regul at ed radi oactive nateri al

is mxed with state |isted
hazardous waste, the waste is
consi dered to be conbi ned

wast e,
wast e.

al so called co-mngled

d. The distinction between
m xed and conbined or co-
mngled waste is inportant
because the disposal options
differ. There are a nunber of
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di sposal options for conbined
or co-mngled waste, but only a
few options for m xed waste.

e. Agreenment States are
listed in Table 4-2. LLRW
conpacts are shown on the map
| ocated in Appendi x H.

f. Mxed Waste Anendnent.
The m xed waste anendment 1S
found in Section 105 of the
Federal Facilities Conpliance
Act of 1992. The amendnent
created a new mxed waste

provision wthin RCRA The
anendnment required DOE to
submt a plan with schedul es

for al | applicable permt
applications, construction
activities and processing of
m xed waste at each of the DCE
sites. Any USACE activity
doing work for DOE should
verify if a plan exists for the
site and if there are any
conpl i ance schedules or permts

in place. Exam nation of
conpliance schedules should
i ncl ude eval uati ng t he
hazardous portion regul ated
under RCRA. The RCRA
conpl i ance schedul es may

contain critical tinme-lines for
USACE to neet in order to stay
in conpliance. The m xed waste

amendnent al so required EPA or

EPA authorized states to
receive a copy of the m xed
waste managenent plan for

revi ew and approval .
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9- 3. El ements of a Waste
Managenent Program

There are five elenments of a
radi oactive waste managenent
program These el enents are:

a. Material tracking;

b. Waste m nim zati on;

c. Waste recycling;

d. WAste storage; and

e. Waste disposal.

9-4. Material Tracking.

Any proj ect i nvol vi ng
radi oactive material will have
a radioactive material tracking
program in effect. Thi s
program w || docunent t he
arrival on site of t he
radi oacti ve mat eri al , t he
package recei pt procedures, an
active i nventory of al |

materials and their |ocations
at all times, all radioactive
wast e generated, and the final
di sposal of the radioactive
mat eri al. Radi oactive materia

wll be tracked wusing the
Record of Radi oactive Materia

form (ENG 3309-R). On HIRW
sites wher e t here IS
radi oactive contani nation, the
radi oactive material wll be
entered into a tracking program
as t he cont am nati on IS

cont ai nerized, or renediated.
Each container will be |abel ed
as described in Chapter 8, and
tracked, frominception unti

final disposal at the disposa
site.

9-5. Waste M ni m zati on.

The nost effective nethod of
dealing with radi oactive waste
is to not generate it. This is
often the case when using
seal ed sources. When wor ki ng
with unsealed sources or on
HTRWsites this is usually not
possi bl e. Radi oactive waste
di sposal costs are based on the
cubic foot of waste at shall ow
land burial sites and by the
gallon at incinerators, SO
there is a financial incentive
to mnimze the anount of waste
produced and the volune of
wast e di sposed. Wher e
radi oactive waste is generated
or packaged, waste m nim zation
techni ques should be wused.
These t echni ques i ncl ude
avoiding equi pment
cont am nati on, limting the
spr ead of contam nati on

decontam nati on of itens where
it is cost effective, efficient
packing of bulky itenms and
conpaction or superconpaction
wher e possi bl e.

9-6. Waste Recycling.

A nunber of conpanies wll
recycle certain radioactive and
m xed wast es. Seal ed sources
are of ten in demand by
conpanies and universities.
Radi oacti vel y cont am nat ed
metal s can be snelted and cast
as parts for di sposal
containers for other



radi oacti ve wast es. If a
project involves recyclable
radi oacti ve wastes, contact the
HTRWCX for a POC at the
recycling conpani es.

9-7. Waste Storage.

Due to the status of some | ow

radi oacti ve waste state
conpacts, there my be no
di sposal option for sone
radi oactive wastes. Storage on
site in nost cases requires NRC
or Agreenent State |icensing of
the site and is generally not
recommended. |If the waste is a
m xed waste, the RCRA tine
limt for storage on-site
Wi thout a part B permt nay be
in effect. The US Arny has
contracted two facilities for
| ong term st orage of
radi oacti ve wastes. Nei t her
facility has a Part B permt,
So neither can store m xed,
conbi ned or co-m ngl ed wastes.
If long termstorage i s needed,
contact the HTRWCX to arrange
for use of the US Arny
facilities.

| evel

9-8. Waste Disposal.

a. Radioactive wastes can
be di sposed of in the follow ng
ways.

(1) An NRC licensed
facility is allowed to rel ease
[imted concentrations of
radi onuclides into the air or
water. Small quantities can be
disposed of in a sanitary
sewer. Concentrations that can
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be di sposed of by these nethods
are listed in Appendix B of 10
CFR 20.

(2) 10 CFR 20 also all ows
di sposal of, and incineration
of liquid scintillation fluids

or animal tissue containing
tritium or carbon- 14 at
concentrations of 0. 05
m crocurie per gram or |ess
W t hout regard to t he
radi oactivity of the nedium
Many liquid scintillation

cocktails contain toluene or
xyl ene whi ch are RCRA hazardous

wast es. The liquid
scintillation cocktails that
contain t hese, or ot her
hazardous wastes, nust still be
di sposed of as hazar dous
wast es.

(3) NRC licensed
radi oactive material which is

consi dered waste and cannot be

di sposed of by the above
met hods, nust be di sposed of at
a i censed LLRW di sposal
facility.

b A classification

system has been developed to
segregate LLRW by hazard for
di sposal at near surface
di sposal sites. The hazard is
based on the longevity and the
radi ation emtted. There are
certain requirenments to be net
for all cl asses of LLRW
intended to facilitate handling
and provide protection to the

site personnel, the nearby
public, and potential intruders
into the disposal facility.
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LLRW is classified as to the
degree of rigor required for
t he di sposal nethod.

(1) The accept abl e
physi cal characteristics of
LLRW and the containers it is
di sposed in are determ ned by
conditions on the disposa
site's radioactive nmateria
| i cense. Exenptions nmay be
applied for and are granted if
there is no increase in the
hazards or risk to the public
and environnent.

(2) Sone LLRWrestrictions
applied at disposal facilities
i ncl ude the foll ow ng:

(a) Waste may not be
packaged in car dboard or
fi berboard boxes.

(b) Liquid LLRW nust be
solidified or packaged in

sufficient absorbent nmaterial.

Solid LLRW containing liquid
shall contain as little free
noncorr osive liquid as
possi bl e, not to exceed
one percent by vol une.

(c) LLRW nust not be
capabl e of det onati on,
expl osi on, or any other violent
deconposition under ordinary
di sposal unit conditions.

(d) LLRWshall not contain
or generate quantities of toxic
fumes or gases during handli ng,
transport, or disposal.

(e) LLRWmust not be
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pyrophoric; waste containing
pyrophoric materials shall be
stabilized or treated to becone
a nonfl ammabl e wast e.

(f) Gaseous LLRW nust be
packaged at | ess t han
1.5 atnospheres pressure at
20 degrees Celsius and each
container will not contain nore
than 100 G total.

(9) LLRW cont ai ni ng
hazar dous, bi ol ogi c, pathogenic
or infectious material nust be
treated to reduce the potenti al
hazard from t he non-
radi ol ogi cal materials.

(h) LLRW nust possess
structural stability to avoid
degrading the contai nnent and
the site. It will generally
mai nt ai n its physi ca
di mensi ons and form under the
expected disposal conditions.
Conditions to consider in
assessing structural stability
i ncl ude wei ght of overburden,
presence of noisture, mcrobial
activity, radiation effects,
and chem cal changes. The
waste form itself may provide
structural stability before or
after processing; or the waste
may be placed in structurally
stabl e containers or structures
for disposal. Cenerally, only
t hose stabilization nmedia which
have been eval uated according
to the stability guidance
requirenments of the NRC s Low
Level Li censi ng Br anch,
Technical Position on Wste
Form are considered acceptabl e



medi a. Liquid LLRW nust be
converted to a form contai ning
as little free-standing and
noncorrosive liquid as
reasonably achi evabl e. The

volunetric content of the LLRW
part of liquid or solid waste
w Il not exceed 1 percent of a
singl e container or 0.5 percent

of t he vol ume of wast e
processed to a stable form

Void spaces within the waste
and between the waste and its
package wi |l be reduced as much
as reasonably possi bl e.

c. CUass A LLRW

(1) dass A LLRWis waste
t hat does not contain
sufficient amount s of
radi onuclides to be of concern
with respect to mgration, |ong
term active site nmaintenance,
and potenti al exposure to
intruders. Cass A LLRWtends
to be stable. dass A LLRWis
usual |y segregated from other
waste classes at the disposa
site. Class A LLRW nust neet
t he m ni mum handl i ng
characteristics required and
descri bed above.

(2) dass A LLRW has
concentrations | ess t han
colums 1 and 4 as shown in
Tabl e 9- 2, Concentrati on/
Activity Level s for LLRW
Cl assification.

d. dass B.

(1) dass B LLRW nmust neet
nore rigorous standards for
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stability t han C ass A
Class B LLRW is nore highly
radi oactive than C ass A

(2)d ass B LLRW has
concentrations greater than
colum 1 and |l ess than colum 2
as shown in Table 9-2.

e. Class C

(1) dass C LLRW nust neet
the nost rigorous standards on
wast e form stability and
addi ti onal measures at the
di sposal facility to protect
agai nst inadvertent intrusion.

(2) dass C LLRW has
concentrations greater than
colum 2 and |ess than colum
3, and less than colum 5 as
shown in Table 9-2.

f. Geater than d ass C.

(1) Waste classified as
greater than Cass C is not
suitable for near surface
di sposal

(2) Geater than Cass C
LLRW has concentrations greater
t han col um 5.

9-9. Radi onuclide

Concentrati ons.

Concentrations nmay be neasured
directly or calculated if there
is reasonable assurance of
correlation to direct
measurenents. I ndirect nethods
of concentration deternination
i ncl ude i nference of one
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nucl i de concentration fromthat tions may be averaged by wei ght
of another which is directly or by vol une.
measur ed, and mat eri al
inventory records. Concentra-
Table 9-2
Concentration/activity levels for LLRWC assification
Concentration Col. 1|Col. 2 Col. 3 Col.4 | Col. 5
Nucl i de G /n¥ G /n¥ G /n¥ G /n¥ G /n¥
C 14 0.8 8
C- 14 activated 80
nmet al
Ni -59 activated 22 220
nmet al
Nb- 94 acti vat ed 0. 02 0.2
nmet al
Tc-99 0.3 3
| -129 0 8
TRU with 10 100
halflife > 5 yrs. nCi/g | nGl/g
Pu- 241 350 3500
nCi/g |nG/g
Cm 242 2,000 | 20,000
nCi/g |nG/g
all halflives <5 700
yrs.
H 3 40
Co- 60 700
Ni -63 3.5 70 700
Ni - 63 acti vated 35 700 7000
nmet al
Sr-90 0. 04 150 7000
Cs- 137 1 44 4600
M xtures are determ ned by the sumof the fractions rule.
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